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NINETEENTH NATIONAL CONFER- 
ENCE ON WEIGHTS AND MEASURES 
The Nineteenth National Conference 

on Weights and Measures met at the 

Bureau of Standards on May 25 to 28, 

inclusive. One hundred and fifteen dele- 

gates were present from 28 States and 
the District of Columbia. In addition, 
there were present as guests, 59 repre- 
sentatives of manufacturers of weighing 
and measuring devices, 19 representa- 
tives of railroads and weighing depart- 
ments, and 21 others interested in weights 
and measures problems, making a total 
registration of 214. Those in attendance 
represented practically every section of 
the country, so that the papers and dis- 
cussions presented the leading weights 
and measures problems of the United 

States, and the conclusions reached rep- 

resent the concensus of opinion of all 

weights and measures officials. 

The first session of the conference, on 
the morning of May 25, was given over 
to the reports of State delegates and to 
an address by Doctor Burgess, director 
of the bureau and president of the con- 
ference. Doctor Burgess spoke of the 
splendid work of past conferences and 
mentioned some of the principal ques- 
tions to be considered by the present 
conference. He then discussed certain 
Federal legislation affecting weights and 
measures now pending in Congress. 

On the afternoon of May 25 H. R. 
Estes, sealer of weights and measures, 
Flint, Mich., presented a paper on bot- 
tles for dispensing lubricating oils, and 
pointed out that when properly used 
these bottles insure the delivery of clean 
oil to customers. The gauging of fuel- 
oil storage tanks was discussed by E. L. 
Peffer of the bureau. 
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On May 26 an interesting paper on the 
transmission drive for taximeters was 
presented by George F. Austin, sealer of 
weights and measures, Detroit, Mich. 
Mr. Austin advocated the adoption of 
the transmission drive in lieu of the 
present front-wheel drive on account of 
the relatively greater freedom from main- 
tenance troubles. He stated that a large 
number of cabs so equipped had been 
under observation in Detroit during the 
winter and that the objection of slipping 
wheels on icy streets, advanced by the 
opponents of the transmission drive, was 
unfounded. The manufacturers’ repre- 
sentatives also supported the transmis- 
sion drive, notwithstanding the fact that 
this method of installation is more ex- 
pensive than the front-wheel drive. 

The entire question of transmission 
drive was referred to the bureau and the 
Conference Committee on Specifications 
and Tolerances for investigation and re- 
port to the next conference. 

Other papers presented on May 26 
covered problems in livestock weighing, 
testing of clinical thermometers, meas- 
urement of petroleum products, and com- 
pulsory sales-by-weight statutes. Fol- 
lowing these papers, the various weights 
and measures officials cited important 
court decisions in their jurisdictions and 
discussed general problems. 

On the morning of May 27 H. L. 
Flurry, chief, division of weights and 
measures of Alabama, spoke on “ Solv- 
ing the weights and measures problems 
of the South.” Mr. Flurry presented 
many startling facts concerning weights 
and measures conditions as he found 
them when the State first undertook 
seriously to enforce weights and meas- 
ures regulation. He stressed particularly 
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the evil practices in connection with the 
buying and selling of cotton. 

Hon. A. H. Andresen, Member of Con- 
gress from Minnesota, and formerly a 
weights and measures official of that 
State, presented a valuable paper on 
weights and measures prosecutions. This 
was followed by papers on auxiliary 
automobile tanks for checking gasoline 
deliveries, by Theo. A. Seraphin, district 
supervisor of weights and measures of 
Philadelphia; Thomas Flaherty, sealer of 
weights and measures of San Francisco, 
and M. A. Bridge, sealer of weights and 
measures of Columbus, Ohio. 

In order to protect the gasoline-buying 
public, weights and measures officials 
make check-up purchases of gasoline 
under the same conditions as the ordi- 
nary motorist; the only difference is that 
the gasoline delivered goes into a closed 
decoy tank, from which it can be recov- 
ered and measured. When shortages are 
found prosecutions are instituted, and the 
officials reported that these have been 
most effective in eliminating dishonesty 
on the part of station operators. 

Other papers on May 27 dealt with 
training the prospective housewife in 
weights and measures matters, weighing 
in industry, mandatory net-content mark- 
ing of all commodities in package form, 
and regulating the sale of eggs in Ore- 
gon, The paper on weighing in industry 
was illustrated with a large number of 
slides showing adaptations of weighing 
to industrial problems. William A. Dal- 
ziel, deputy sealer of weights and meas- 
ures of Oregon, who presented the last- 
named paper, exhibited some of the spe- 
cial scales used in that State for weigh- 
ing eggs. 

At 2 o’clock on May 27 Secretary 
Hoover addressed the conference on the 
importance of weights and measures in 
every activity and the opportunity pos- 
sessed by weights and measures officers 
for carrying out constructive scientific 
work. Mr. Hoover referred particularly 
to the part which weights and measures 
supervision is playing in the elimination 
of waste in methods and materials in 
commerce and industry. 

The report of the specifications com- 
mittee on modification of the specifica- 
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tions and tolerances for liquid-measuring 
devices, with the discussion of the report, 
occupied the remainder of the day. 

At the session on May 28, held at the 
Raleigh Hotel, Col. I. L. Moller, assist- 
ant traffic director of the District of Co- 
lumbia, discussed the use, by highway 
engineers, of portable devices designed 
for determining the axle loads of loaded 
trucks on highways, and, speaking for 
the highway engineers of the country, 
requested the cooperation of the weights 
and measures officials in the testing of 
these devices so that their accuracy 
might be established before the courts. 
H. M. Roeser, of the Bureau of Stand- 
ards, outlined a simple but effective test 
method which might be used by the 
State and local weights and measures 
officials in their examination of these 
somewhat unusual devices. 

Following this, the Conference Com- 
mittee on Specifications and Tolerances 
presented a report on tolerances for these 
devices, providing for allowances on new 
devices of 3 per cent in excess or defi- 
ciency of the load applied and of 5 per 
cent in excess or deficiency in the case 
of retest of devices in use. 

At 12.30 the delegates and guests paid 
their respects to President Coolidge at 
the White House, the conference closing 
with the afternoon session devoted to 
formal reports of officers and adoption 
of resolutions. 

By resolution the conference indorsed 
the bill now pending in Congress de- 
signed to provide that all bread in inter- 
state commerce shall be of standard 
weights only; it recommended to the 
States the extension of the principle of 
net-content marking to all commodities 
in package form; it reaffirmed its in- 
dorsement of the principle of sales by 
weight; and it indorsed the principle of 
compulsory testing by the Bureau of 
Standards of all clinical thermometers in 
interstate commerce, and the compulsory 
testing of all other clinical thermometers 
by State and local authorities. 

The following officers were elected: 

Honorary president, Dr. S. W. Strat- 
ton. 

President, Dr. George K. Burgess. 

First vice president, George Warner, 
of Wisconsin. 
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Second vice president, J. Harry Foley, 
of New Jersey. 

Secretary, F. S. Holbrook, of the 
Bureau of Standards. 

Treasurer, Capt. George F. Austin, 
Detroit, Mich. 

A representative executive committee 
was also elected. 


CONFERENCE OF UTILITY COMMIS- 
SION ENGINEERS 


The Fourth Annual Conference of 
Utility Commission Engineers was held 
at the bureau on May 13 and 14. The 
meeting was attended by 26 engineers, 
representing 14 States and 2 Canadian 
Provinces. The program consisted 
largely of presentation and discussion 
of reports of committees appointed fol- 
lowing the 1925 conference. This plan 
worked out very successfully, and it is 
expected that the same procedure will 
be followed in revising these reports and 
putting some of them into final form 
suitable for publication. 


STEVENSON CREEK (CALIF.) EXPERI- 
? MENTAL ARCH DAM 


The bureau is cooperating with the 
arch dam research committee of the 
Engineering Foundation in obtaining the 
test data on the experimental arch dam 
now being built on Stevenson Creek, 
Fresno County, Calif. 

Studies made in the preparation of 
designs have demonstrated that very 
little is now known about the physical 
action of the arch dams. Many elabo- 
rate theories of stress distribution have 
been proposed, but none of these has 
been found entirely logical or complete. 
The theories thus far advanced are based 
upon limited knowledge of bridge arches 
where the action is much simpler than 
in an arch dam. In many dam locations 
the use of the arch dam in place of the 
heavier gravity type offers the possibility 
of combining marked economy with 
greater safety. 

The experimental dam, designed ac- 
cording to the combined arch and canti- 
lever method of analysis, is being built 
in order to obtain exact information 
under working conditions concerning the 
stresses, movements, and changes of vol- 


ume of thin arch dams, so that design 
procedure may be brought into accord 
with conditions as found on a full-sized 
structure. The dam is first to be built 
60 feet and tested, then increments of 
height of 1o feet are to be added until 
a height of 100 feet is reached. The 
upstream face, which is vertical, has a 
radius of 100 feet. The thickness of the 
dam from the crest down to a point jo 
feet above the base is to be 2 feet, and 
from this point the thickness will be 
increased by a gradual curved batter on 
the downstream face to a base thickness 
of 736 feet. 

Three main factors are to be meas- 
ured deflections, deformations, and tem- 
peratures. To obtain true values at least 
two independent methods of measure- 
ment will be used. 

The deflection measurements will be 
made from five steel towers 5 feet square 
and extending to the full height of the 
dam, located on the downstream side, 
each protected from the wind and un- 
equal temperature stresses. The towers 
will be located at the center and 20 and 
40 feet to either side. At 5-foot vertical 
intervals invar distance pieces will ex- 
tend from each tower to the dam, where- 
by the variation in this distance or the 
deflection can be measured by electrical 
means at a central point remote from 
the structure. To check deflection meas- 
urements, a special clinometer will be 
used to measure variations in deflection 
between reference points which are also 
spaced at 5-foot vertical intervals. A 
third deflection measurement will be 
made by the use of theodolites. 

Deformation is to be measured by 150 
Bureau of Standards carbon disk electric 
telemeters buried in thé concrete of the 
structure. Their resistance which will 
be read at a central station will give an 
index of the strain in the concrete at the 
telemeter location. Strains will be meas- 
ured also by a specially designed strain 
gauge on a number of octagonal figures 
on the downstream face of the dam 
located generally at 10-foot intervals 
horizontally and vertically. Correspond- 
ing measurements will be made on the 
upstream face of the dam above the 
water line. 
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Temperature measurements are to be 
made with a coil of wire which will 
provide an electrical index of the tem- 
perature at each telemeter location. To 
check these direct readings of the tem- 
perature will be taken. 

Special care will be taken to secure 
uniformity of concrete both in regard to 
various sizes of aggregate used and to 
the uniformity of the ratio of water to 
cement, as well as to the time of mixing. 
In addition to specimens to be tested at 
7 days, 28 days, and at some longer 
period, specimens will also be retained 
for test at the time of the actual failure 
of the dam. 


SOME PROPERTIES OF GYPSUM-LIME 
MIXES 

In plastering it is common practice to 
use a mixture of calcined gypsum and 
lime putty for the finish coat. The lime 
employed may be either hydrated or 
quicklime. If the latter is employed, it 
is slaked on the job. 

The properties of lime-gypsum mixes 
with reference to time of set, tensile and 
compressive strength, shrinkage, and 
plasticity have been determined in which 
the composition has been varied by 5 per 
cent increments from 100 per cent lime 
to 100 per cent calcined gypsum. 

In view of the results obtained in this 
investigation it is believed that the fol- 
lowing conclusions are justified: 

1. Quicklime and hydrated lime when 
added in small amounts to calcined gyp- 
sum accelerate the time of set. Maxi- 
mum acceleration occurs when about 10 
per cent by weight of hydrated lime is 
present. Above 50 per cent hydrated 
lime, retardation occurs which becomes 
marked at about’7o per cent when the 
time of set approaches that of pure lime. 

2. Hydrated lime in small amounts 
(less than 10 per cent) increases the 
tensile strength of calcined gypsum. A 
calcined gypsum-hydrated lime mix, rich 
in hydrate (in excess of 85 per cent) has 
a greater tensile strength than a mix of 
like composition containing an equiva- 
lent amount of quicklime. 

3. The addition of lime to calcined 
gypsum in all amounts lowers the com- 


pressive strength. The compressive 
strength of gypsum-hydrate mix is 
greater than that of a gypsum-quicklime 
mix where the lime content is equivalent. 

4. Lime may be added to calcined gyp- 
sum without affecting the shrinkage of 
the set mix, to a definite percentage, 
above which the further addition of lime 
increases the shrinkage. 

5. Lime in all proportions increases 
the plasticity of calcined gypsum. 


CAST IRON FOR ENAMELING 
PURPOSES 

The work was undertaken in an at- 
tempt to determine any difference be- 
tween northern and southern pig irons 
which may be the cause of blistering of 
the enamels when applied to castings 
made of northern iron. Castings have 
been enameled in the bureau’s laboratory 
and in the plants of six manufacturers of 
enameled ware. The results were not 
concordant with the many variable 
which entered into the process because 
of the various types of enamel and 
enameling procedure which were used. 

The process of application of the 
enamel has been standardized by enam- 
eling all specimens in the bureau’s labo- 
ratories with one single enamel. Since 
the high temperature wet-process enamel 
applied with a ground coat appeared to 
give the most severe test and the de- 
sired indications as to whether cast iron 
would blister or not, this type of enamel 
is now being use. The batch composi- 
tions of the ground coat and white cover 
enamel may be found in Bureau of 
Standards Technologic Paper No. 246, 
page 703 (Rg-26) and page 709 (R-14). 

A considerable number of specimen 
castings have been recently enameled. 
These represent 16 heats of iron either 
melted in the bureau’s experimental 
cupola or in an electric furnace, using 
two types of northern iron as the basic 
irons. Some of the variables introduced 
in the heats were the type of furnace 
used, either cupola or electric, the num- 
ber of times melted, especially in the 
electric furnace, and the additions of 
sulphur either with the charge or at the 
ladle, and additions of manganese in the 
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furnace. In two cases also scrap from 
previous melts was used. 

The results of the enameling so far 
done with these irons indicate that the 
fluidity of the melt while being poured 
is probably one of the most important 
factors insuring castings free from pin- 
holes. These latter are striking causes 
of blistering. 


VISCOSITY OF GLASS 


A knowledge of the viscosities of 
glasses of various compositions and at 
different temperatures is of great im- 
portance to glass manufacturers because 
it will assist them not only in deter- 
mining the best batch composition to 
produce a glass of the desired quality, 
but also in determining the temperatures 
at which such a glass should be melted 
and worked. 

The bureau has been studying methods 
for the accurate measurement of the vis- 


cosities of glass between 1,300 and 925° 
C. and has found that consistent results 
can be obtained with a rotary viscometer 
similar to those used by previous investi- 
gators, if proper precautions are taken. 
The precautions include (1) calibration 
of the viscometer, which is done directly 
with a single oil having a wide range of 
viscosities at ordinary temperatures and 
viscosity of which has been determined 
by an independent method; (2) accurate 
temperature control, which is obtained 
by using more heating coils and more 
thermocouples; and (3) direct measure- 
ment of the actual depth of the glass at 
each temperature used, which is accom- 
plished by electrical contact through the 
surface of the molten glass. 

The wide variations that may be en- 
countered in the viscosity-temperature- 
composition relations of different glasses 
are indicated by the following data ob- 
tained at the bureau: 


Viscosity in poises at temperature in degrees centigrade indicated 
(Figures in parentheses are extrapolated values] 





! Devitrified 


Glass SiO; 


1 Includes Fes0s. 


In order to provide fundamental data 
from which it is thought the viscosity of 
a glass of any composition can be com- 
puted, the viscosities of a large number of 
glasses will be determined, beginning 
with the simplest glasses (soda silica) 
and then modiiying the soda-silica 
glasses by adding, singly and in various 
combinations, the other glass-forming 
compounds, such as alumina, lime, mag- 


nesia, potash, and the oxides of lead, 
zinc, boron, and barium. 


AGING OF SOFT RUBBER COMPOUNDS 


In connection with the general investi- 
gation of the aging properties of soft 
rubber compounds, the bureau found that 
a certain light-colored compound re- 
tained its life very well if kept in the 
dark but deteriorated rapidly in sun- 





6 BUREAU OF 


light. Some tests were made to deter- 
mine whether or not the deterioration in 
sunlight of this particular compound 
could be retarded by coloring it. In 
order to obtain data on the effect of 
color, two compounds were made—one 
in which 2 per cent of carbon black 
was added and one in which 2 per cent 
of red oxide was added to the original 
compound. The three compounds—one 
white, one red, and one black—were 
then simultaneously exposed to sunlight 
for six months and tests made at inter- 
vals of two months to determine the de- 
terioration of each. 

The results showed that during this 
period, the rate of deterioration of the 
light-colored compound was about five 
times as great as that of the black and 
about twice as great as that of the red. 
While quantities of coloring materials 
added to the compounds were not suffi- 
cient to affect the tensile properties ap- 
preciably, exposure to light showed that 
the aging characteristics were greatly 
changed. 

These tests point to the advantage of 
using dark-colored compounds in rubber 
articles which may be exposed to sun- 
light. 


SYNTHETIC TANNING MATERIALS 


Further studies in connection with 
synthetic tanning materials, with refer- 
ence to their behavior toward hide sub- 
stance as influenced by the sodium sul- 
phate present, have been completed. It 
was found that, with the particular 
syntans studied, if a hide is treated with 
a solution containing both sodium sul- 
phate and a synthetic tanning material 
(which is usually an active acid) both 
the sulphuric acid and the tanning ma- 
terial will combine with the hide to a 
certain extent. In other words, the neu- 
tralization of the excess sulphuric acid 
in syntans, by means of sodium hydrox- 
ide or any other reagent which yields a 
soluble sulphate, does not entirely pre- 
vent the sulphuric acid from reacting 
with the hide during the tanning process. 

The extent to which the sulphuric 
acid and the synthetic tanning agent 
will combine with the hide under these 
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conditions is not yet definitely known, 
but it is probable that an equilibrium 
will ultimately be reached, depending 
partly on the nature of the syntan and 
partly on the concentrations of the re- 
agents in the tanning solution. But 
whatever the amount of the sulphuric 
acid which will be combined in the 
leather, the results obtained in this study 
indicate that this can not be completely 
removed by any amount of washing with 
water at ordinary temperatures. It is 
possible and even probable that this 
combined sulphuric acid which remains 
in the leather after thorough washing 
will have no injurious effect on it, but 
this still remains to be definitely ascer- 
tained. In any case, thorough washing 
of the leather after using a syntan which 
contains any considerable amount of so- 
dium sulphate or other soluble sulphate 
is always necessary in order to prevent 
injury from the free sulphuric acid which 
would result from the interaction of the 
sulphate with any excess of uncombined 
sulphonic acid. 


WINDOWS OF WINDOW ENVELOPES 


The use of window envelopes has be- 
come extensive, owing to the economy 
in labor and time effected by them. 
This widespread use is a matter of con- 
cern to postal authorities and postal 
clerks, as windows of inferior quality 
cause delay in handling mail and con- 
siderable eye strain on the part of postal 
clerks. For these reasons the bureau is 
collecting data to assist in establishing 
standard specifications of quality for the 
windows. 

There are two types of windows. The 
“two-piece ” envelope is made by cutting 
a panel out of the body of the envelope 
and pasting over it a transparent mate- 
rial, usually glassine paper. The window 
of the other type—the “one-piece,” is 
made by impregnating the window por- 
tion of the envelope paper with a suit- 


able material, such as oil, which makes 
the paper transparent. The main requi- 


sites of windows are high transparency 
or its converse, low opacity, and low 
gloss, as deficiency in either respect 
makes the reading of the address more 
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difficult. With the cooperation of manu- 
facturers, representative samples of prac- 
tically alt domestic window envelopes 
were secured and the windows tested for 
opacity and gloss. Transparency was 










TECHNICAL NEWS BULLETIN 


Tests of windows of window envelopes 


7 


determined with the bureau’s apparatus 
described in Circular 63. The Ingersoll 
glarimeter was used for measurement of 
gloss. Following is a summary of the 
results: 
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Two-piece | One-piece One-piece 
envelopes | envelopes envelopes | enve 
a + 
Contrast Contrast Gloss: Percent | Per cent 
Opacity: | ratio ratio iis Sica onncee 75.7 | 84.0 
ee Pero ah 0. 222 0. 226 Maximum_.___.__.-___- 79.8 | 92.5 
Maximum.______......-- . 302 . 285 I ccmiwnnens 71.9 | 68. 2 
CE Ee -141 - 166 





Windows having opacity not greater 
than 0.22 contrast ratio and gloss not 
exceeding 75 per cent appear to be of 
satisfactory quality. Some further co- 
operative work with manufacturers on 
details of testing methods is still in prog- 
ress. It is believed that definitely speci- 
fied requirements can be formulated in 
the near future. 











EXTRUSION MACHINE AUGER AND 
DIE INVESTIGATION 






The major considerations of this in- 
vestigation comprise a study of the de- 
sign factors of augers and dies that gov- 
ern their efficiency in the manufacture of 
heavy clay products. 

In order to obtain reliable experi- 
mental data regarding the efficiency of 
various designs of augers and dies, it is 
necessary to determine to what extent 
variations in moisture, number of ex- 
trusions, and storage affect the work- 
ability of the clays and shales used in 
making the experiments. This is ac- 
complished by forcing samples of the 
tempered material through an orifice at 
a definite discharge rate per minute and 
measuring the pressure required. The 
apparatus used consists of a cylinder 214 
inches inside diameter and 8 inches long, 
closed at the top by a 4-inch hardened 
steel plate provided with a 14-inch diam- 
eter orifice at the center, through which 
the material is expelled by a close-fitting 
piston. A small briquette left in the ap- 
paratus after the flow test is made is 



























used for making the moisture determi- 
nation. 

The loaded cylinder is placed in a ver- 
tical position between the upper and 
lower plates of a 2,000-pound testing 
machine. This machine is sensitive to 
one-half pound and is accurate within 
1 per cent up to 750 pounds. 

A study has been made of a plastic 
shale from Danville, Ill, and a No. 2 
grade plastic fire clay from Mount Sav- 
age, Md. The workability of the plastic 
shale decreased 31 per cent for a decrease 
of approximately 3.6 per cent in the 
total amount of water used in tempering 
the dry shale. The workability of the 
No. 2 grade plastic fire clay decreased 
51.3 per cent for a decrease of approxi- 
mately 2.27 per cent of the total amount 
of water used in tempering the dry clay. 
The decrease in moisture in both cases is 
caused primarily by the drying out of 
the material during storage. The de- 
crease in workability in each case is 
probably the result of the combined 
effect of moisture decrease and repeated 
pugging of the material as it passed 
through the auger machine. 

From the foregoing it is evident (1) 
that the workability of the Illinois plas- 
tic shale is less affected by variations in 
moisture content, repeated pugging, and 
storage than the No. 2 grade plastic fire 
clay; and (2) the enormous increase in 
pressure compared with the slight drop 
in water content illustrates the extreme 
fluctuations in power requirement in the 
operation of auger machines. 
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Additions to “ Supplementary List of Publications of the Bureau of Standards” (Beginning 
July 1, 1925) ’ 


Scientific Papers 


S520. Noninflammable liquids for cyro- 
stats. C. W. Kanolt. Price, ro cents. 
S521. Measurements of the index of re- 
fraction of glass at high temperatures. 

C. G. Peters. Price, 10 cents. 


Technologic Papers 


T310. Properties of potters’ flints and 
their effects in white-ware bodies. 
E. E. Pressler and W. L. Shearer. 
Price, 15 cents. 

T311. Compressive and transverse 
strength of hollow-tile walls. A. H. 
Stang, D. E. Parsons, and H. D. Fos- 
ter. Price, 15 cents. 

T312. A study of case-lining papers for 
the purpose of developing standard 
specifications. B. W. Scribner and 
F. T. Carson. Price, 5 cents. 

T313. Some characteristics of quenching 
curves. H. J. French and O. Z. 
Klopsch. Price, 10 cents. 


Circulars 


C305. United States Government master 
specification for tubing, rubber. Price, 
5 cents. 

C307. United States Government master 
specification for hose, pneumatic. 
Price, 5 cents. 


Simplified Practice Recommendations, 
elimination of waste 


R31a. Loaded paper shot shells. 
revision.) Price, 5 cents. 


(First 


Miscellaneous Publications 


M70. Weights and measures. Eighteenth 
National Conference of Representatives 
from Various States Held at the Bu- 
reau of Standards, Washington, D. C., 
May 25, 26, 27, and 28, 1925. Price, 50 
cents. . 

M72. Strain lines. Developed by com- 
pressive tests on structural members of 


the Delaware River Bridge at the Dela- 
ware River Bridge Joint Commission. 
Price, 5 cents. 

M73. Subject index of United States 
Government Master Specifications. 
Price, 5 cents. 


Outside Publications 


Observations on phosphorus in wrought 
iron made by different puddling proc- 
esses. H. S. Rawdon and Samuel Ep- 
stein; preprint of paper before Ameri- 
can Iron and Steel Institute, May 21, 
1926. 

Recrystallization temperatures of cold- 
rolled electrolytic iron and open-hearth 
steel strip. J. R. Freeman, jr.; pre- 
sented by H. S. Rawdon before Hart- 
ford sectional meeting, American So- 
ciety for Steel Treating, May 20, 1926. 

Thermal expansion of tungsten. P. Hid- 
nert and W. T. Sweeney. Abstract in 
Physical Review, vol. 27, p. 519, April, 
1926. 

A study of mullite refractories formed by 
calcining cyanite: Their industrial ap- 
plication. M.L. Freed; Journal Ameri- 
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